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DETAILED ACTION 

4 

Drawings 

1 . The previous objection to the Drawings is withdrawn in view of the Applicant's 
amended replacement drawing sheet, which was submitted on 1 1/24/05. 

Specification 

2. The previous objections to the specification are withdrawn in view of the 
Applicant's amendment to the specification, which was submitted on 1 1/24/05. 

Claim Objections 

3. The previous objection to claim 1 is withdrawn in view of the Applicant's 
amendment to the claims, which was submitted on 1 1/24/05. 

Claim Rejections - 35 USC §112 

4. The previous rejections under 35 U.S.C. 112 are withdrawn in view of the 
Applicant's amendments to the claims, which were submitted on 1 1/24/05. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1-6 rejected under 35 U.S.C. 102(e) as being anticipated by Hsieh (U.S. 
Patent #664581 3). 

Regarding claim 1, Fig. 2h of Hsieh discloses a non-volatile memory structure, 
comprising: 

a substrate(100); 

a plurality of gate structures(multiple layered structures built on top of 
oxide layers 110) disposed on the substrate(100), wherein each gate 
structure(multiple layered structures built on top of oxide layers 110) comprises, 
from the substrate(100), at least a bottom dielectric layer(bottom oxide layer of 
130(Hsieh, Col. 7, Lines 14-20)), a charge-trapping layer(Nitride layer of 
130(Hsieh, Col. 7, Lines 14-20)) , an upper dielectric layer(upper oxide layer of 
130(Hsieh, Col. 7, Lines 14-20)), a control gate(140) and a cap layer(150) 
(Hsieh, Col. 7, Lines 34-37). 
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a plurality of select gate structures(210 and 220(divided as described on 
Lines 26-40, Column 8 of Hsieh)), wherein each of the select gate structures(210 
and 220(divided as described on Lines 26-40, Column 8 of Hsieh)) is disposed 
on one side of each gate structure(multiple layered structures built on top of 
oxide layers 110) respectively such that the gate structures(multiple layered 
structures built on top of oxide layers 110) are serially connected together to form 
a memory cell row(the multi-bit split-gate flash memory cell described by Hsieh in 
Col. 8, Lines 36-52 and shown in Fig. 5f), wherein each select gate structure(210 
and 220(divided as described on Lines 26-40, Column 8 of Hsieh)) comprises, 
from the substrate(100), at least a select gate dielectric layer(210) and a select 
gate(220(divided as described on Lines 26-40, Column 8 of Hsieh)); 

a plurality of spacers(170), disposed between the gate structures(multiple 
layered structures built on top of oxide layers 110) and the select gate 
structures (2 10 and 220(divided as described on Lines 26-40, Column 8 of 
Hsieh)); and 

a source/drain region(107), disposed in the substrate(100) on each side of 
the memory cell row(the multi-bit split-gate flash memory cell described by Hsieh 
in Col. 8, Lines 36-52 and shown in Fig. 5f). 

Regarding claim 2, Hsieh discloses the non-volatile memory structure of claim 1 , 
wherein said spacers(170) are formed adjacent to and on both sides of each gate 
structure(multiple layered structures built on top of oxide layers 1 10)(Fig. 5f), wherein 
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there are spaces(Fig. 5e, (125)) between said spacers(170) not occupied by said gate 
structures(multiple layered structures built on top of oxide layers 110), wherein each of 
the select gate structures(210 and 220(divided as described on Lines 26-40, Column 8 
of Hsieh)) completely fills said spaces(Fig. 5e, (125)) between said spacers(170). 

Regarding claim 3," Hsieh discloses the non-volatile memory structure of claim 1, 
wherein material constituting the charge-trapping layer comprises silicon nitride. (Hsieh, 
Col. 7, Lines 14-20) 

Regarding claim 4, Hsieh discloses the non-volatile memory structure of claim 1 , 
wherein material constituting the bottom dielectric layer(bottom oxide layer of 
130(Hsieh, Col. 7, Lines 14-20)) and the upper dielectric layer(upper oxide layer of 

■ 

130(Hsieh, Col. 7, Lines 14-20)) comprises silicon oxide. (Hsieh, Col. 7, Lines 14-20) 

Regarding claim 5, Hsieh discloses the non-volatile memory structure of claim 1, 
wherein material constituting the control gate(140) and the select gate (220(divided as 
described on Lines 26-40, Column 8 of Hsieh)) comprises polysilicon. (Hsieh, Col. 7, 
Lines 22-24)(Hsieh, Col. 8, Lines 26-40) 

Regarding claim 6, Hsieh discloses the semiconductor device of claim 1 wherein 
the select gate dielectric layer has a thickness between about 160 Angstroms and 170 
Angstroms. (Hsieh, Col. 8, Lines 20-26) 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 7-10 and 19-22 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hsieh. 

Regarding claim 7, Hsieh discloses a non-volatile memory structure, comprising: 

a gate structure (multiple layered structure built on top of oxide layers 110) 
having at least a bottom dielectric layer (bottom oxide layer of 130(Hsieh, Col. 7, Lines 
14-20)), a charge trapping layer (Nitride layer of 130(Hsieh, Col. 7, Lines 14-20)), an 
upper dielectric layer (upper oxide layer of 130(Hsieh, Col. 7, Lines 14-20)), a control 
gate (140) and a cap layer (150) (Hsieh, Col. 7, Lines 34-37) over a substrate (100); 

a select gate (220), disposed on one side of the gate structure (multiple 
layered structure built on top of oxide layers 110); 

a spacer (170), disposed between the gate structure (multiple layered 
structure built on top of oxide layers 110) and the select gate (220); 

a select gate dielectric layer (210), disposed between the select gate (220) 
and the substrate (100); 
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a source region (107), disposed in the substrate (100) on one side of the 
gate structure (multiple layered structure built on top of oxide layers (110)) opposite 
from the select gate (16); and 

a drain region (109), disposed in the substrate (100) adjacent to the select 

gate (220). 

Hsieh, however, fails to teach the thickness of the bottom dielectric layer being 
between about 20 and 30 Angstroms. 

It would have been obvious to one of ordinary skill in the . art to decrease the 
thickness of the bottom dielectric layer in the device of Hsieh. The claim to a decrease 
in the thickness of the bottom dielectric layer constitutes an optimization of ranges. In 
re Huang, 100 F.3d 135, 40 USPQ2d 1685, 1688 (Fed. Cir. 1996) 

Regarding claim 8, Hsieh discloses the non-volatile memory structure of claim 7, 
wherein material constituting the charge-trapping (memory) layer comprises silicon 
nitride. (Hsieh, Col. 7, Lines 14-20) 

Regarding claim 9, Hsieh discloses the non-volatile memory structure of claim 7, 
wherein material constituting the bottom dielectric layer (bottom oxide layer of 
130(Hsieh, Col. 7, Lines 14-20)) comprises silicon oxide. (Hsieh, Col. 7, Lines 14-20) 
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Regarding claim 10, Hsieh discloses the non-volatile memory structure of claim 
7, wherein material constituting the upper dielectric layer (upper oxide layer of 130 
(Hsieh, Col. 7, Lines 14-20)) comprises silicon oxide. (Hsieh, Col. 7, Lines 14-20) 

Regarding claim 19, Hsieh discloses the structure of claim 1, wherein material 
constituting the cap layer comprises silicon nitride. 

Paragraph 37 of Abedifard (U.S. Patent Publication 2002/0074592) teaches that 
a silicon oxide cap layer and a silicon nitride cap layer may be used interchangeably. 
Abedifard thus serves as evidence that it was known in the art at the time the invention 
was made that silicon oxide and silicon nitride could both be used as cap layers. Thus, 
it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to substitute a -silicon oxide cap layer for the silicon nitride cap layer of Hsieh. 
Smith v. Hayashi, 209 USPQ 754 (Bd. of Pat. Inter. 1980) 

Regarding claim 20, Hsieh discloses the structure of claim 7, but fails to teach 

■ 

the thickness of the charge trapping layer being between about 30 and 50 Angstroms. 

It would have been obvious to one of ordinary skill in the art to decrease the 
thickness of the charge trapping layer in the device of Hsieh. The claim to a decrease 
in the thickness of the charge trapping layer constitutes an optimization of ranges. In re 
Huang, 100 F.3d 135, 40 USPQ2d 1685, 1688 (Fed. Cir. 1996) 
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Regarding claim 21 , Hsieh discloses the structure of claim 7, wherein the upper 
dielectric layer has a thickness between about 20 and 40 Angstroms. (Hsieh, Col. 7, 
Lines 19-21) 

Regarding claim 22, Hsieh discloses the semiconductor device of claim 7 
wherein the select gate dielectric layer has a thickness between about 160 Angstroms 
and 170 Angstroms. (Hsieh, Col. 8, Lines 20-26) 

Double Patenting 

6. The Examiner's previous assertion that claim 8 would be objected to as being a 
substantially duplicate claim if claim 3 were to be found allowable is withdrawn in view 
of the Applicant's amendment to the claims, dated 1 1/24/05. 

Response to Arguments 

Applicant's arguments filed 1 1/24/05 have been fully considered but they are not 
persuasive. 

Applicant first argues, regarding claim 1 , that Hsieh teaches a device that is 
different from the instant invention for the reasons that "Hsieh's silicon nitride layer is 
embedded within the ONO film, which is located between the floating gate (FG) and the 
control gate (CG)" while the instant invention "teaches a charge trapping layer made 
from silicon nitride to be placed between the upper dielectric layer and bottom dielectric 
layers, essentially replacing the FGs in prior art and in Hsieh". Examiner points out that 
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an ONO layer, by definition, is formed of three layers: a bottom oxide layer, a middle 
nitride layer, and an upper oxide layer (see Hsieh, Col. 7, Lines 15-20). Thus, the ONO 
layer of Hsieh is an express teaching of a charge trapping layer made from silicon 
nitride to be placed between an upper dielectric layer and a bottom dielectric layer, as 
argued by the Applicant. The existence and location of the floating gate in Hsieh is 
irrelevant, as Hsieh discloses all limitations of the claimed invention, as outlined in the 
above rejection. 

Applicant also argues, regarding claim 1 , that "Hsieh's FG is made out of 
polysilicon while the present invention teaches a charge trapping layer" and thus "a 
person of ordinary skill in the art would not depart from Hsieh's teaching and replace the 
polysilicon FG with a silicon nitride layer." Examiner argues that it is not necessary to 
"replace" the polysilicon floating gate of Hsieh with a silicon nitride layer in order for 
Hsieh's disclosed invention to read on the limitations of the claimed instant invention, as 
outlined in the rejection above. 

Applicant finally argues, regarding claim 1, that Hsieh's teaching that "the fourth 
polysilicon layer... serves as the word line that is oriented perpendicular to the first and 
second bit lines" departs from the instant invention's teaching that the CG line serves as 
the word line and the control gate line is aligned parallel to the SG lines. In response to 
this argument, it is noted that the features upon which applicant relies are not recited in 
the rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 988 
F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 
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Applicant's arguments with respect to claim 7 have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE. 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William Kraig whose telephone number is 571-272- 
8660. The examiner can normally be reached on Mon-Fri 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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